Selective tonicity-induced expression of the neutral amino-acid transporter SNAT2 in oligodendrocytes in rat brain following systemic hypertonicity.
Sodium-coupled neutral amino-acid transporter member 2 (SNAT2) belongs to the family of neutral amino-acid transporters. SNAT2 is encoded by the gene Slc38a2, whose expression was reported to increase in vitro in fibroblasts, endothelial and renal cells exposed to a hypertonic medium. SNAT2 tonicity-induced expression brings about cellular accumulation of amino-acid, which contributes to osmoadaptation to hypertonicity. Since brain osmoadaptation is observed in relationship to neurological disorders resulting from pathological osmotic imbalances in blood plasma, we have investigated, through immunocytochemistry, SNAT2 expression in brain of rats subjected to systemic hypertonicity. Following prolonged systemic hypertonicity (24 h), small, strongly immunolabeled elements were observed that were not present in sham-treated animals. They were evenly distributed in the gray matter, with a lower density in the forebrain and a higher density in the brain stem. However the highest density by far was observed in white matter, where they were frequently aligned in chain-like rows. These observations suggested an oligodendrocyte location that was further established by double immunofluorescent labeling, using the oligodendrocyte phenotypic markers 2'-3'-cyclic nucleotide 3'phosphodiesterase and carbonic anhydrase II. SNAT2-positive elements were found associated with oligodendrocyte cell bodies, while oligodendrocyte processes were devoid of labeling. A quantitative analysis performed in the cerebral cortex indicated that virtually all SNAT2-positive elements were associated with oligodendrocyte cell bodies and conversely that the overwhelming majority of oligodendrocytes showed SNAT2 immunolabeling. The tonicity-induced expression of SNAT2 was not observed following acute systemic hypertonicity (6 h). Our results suggest that the osmoadaptation of brain oligodendrocytes to hypertonicity relies upon amino-acid accumulation through the tonicity-induced expression of SNAT2. The possible significance of these findings in relationship to the selective loss of oligodendrocytes observed in osmotic demyelination syndrome is discussed.